Inhibition of arenavirus multiplication in vitro by phenotiazines.
Trifluoperazine (TFP) and chlorpromazine (CPZ), two pharmacologically active phenotiazine derivatives, were evaluated for their inhibitory activity on the replication of the arenaviruses Junin (JV), the etiological agent of Argentine hemorrhagic fever, Tacaribe virus and Pichinde virus. Both compounds achieved a concentration-dependent inhibition of viral multiplication at concentrations not affecting cell viability. The 50% inhibitory concentration (IC50) values determined by a virus yield inhibition assay for several strains of JV, including a human pathogenic strain, were in the range of 7.7-23.0 microM and the 90% inhibitory concentration (IC90) fluctuated between 16.6 and 35.2 microM. From time of addition and removal experiments, it can be concluded that CPZ inhibited an early stage in the replicative cycle of JV, probably viral entry. TFP also affected JV penetration when present soon after virus adsorption, and also interfered with a later step of viral maturation when added after 7 h of infection. The expression of viral antigens in the cytoplasm of infected cells was highly reduced in the presence of the compounds, as revealed by immunofluorescence staining, whereas no JV proteins were detected at the cell membrane. The distribution pattern of viral proteins was altered in the few cells exhibiting positive fluorescence after treatment with the phenotiazines. The TFP-induced inhibitory effect on JV multiplication was significantly reversed in the presence of 5 microM calmodulin. These data indicate that TFP and CPZ inhibit JV replication in vitro. Our findings suggest that the integrity of the actin microfilaments may be required for optimal arenavirus multiplication.